Regulation of ribonucleotide reductase activity in intact mammalian cells.
An intact cell assay system based upon Tween-80 permeabilization was used to investigate the regulation of ribonucleotide reductase activity in Chinese hamster ovary cells. Models used to explain the regulation of the enzyme have been based upon work carried out with cell-free extracts, although there is concern that the properties of such a complex enzyme would be modified by extraction procedures. We have used the intact cell assay system to evaluate, within whole cells, the current model of ribonucleotide reductase regulation. While some of the results agree with the proposals of the model, others do not. Most significantly, it was found that ribonucleotide reductase within the intact cell could simultaneously bind the nucleoside triphosphate activators for both CDP and ADP reductions. According to the model based upon studies with cell-free preparations, the binding of one of these nucleotides should exclude the binding of others. Also, studies on intracellular enzyme activity in the presence of combinations of nucleotide effectors indicate that GTP and perhaps dCTP should be included in a model for ribonucleotide reductase regulation. For example, GTP has the unique ability to modify through activation both ADP and CDP reductions, and synergistic effects were obtained for the reduction of CDP by various combinations of ATP and dCTP. In general, studies with intact cells suggest that the in vivo regulation of ribonucleotide reductase is more complex than predicted from enzyme work with cell-free preparations. A possible mechanism for the in vivo regulation of ribonucleotide reductase, which combines observations of enzyme activity in intact cells and recent reports of independent substrate-binding subunits in mammalian cells is discussed.